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&ib\ ±IfiO$g^-e(i, -®Ht->V 3>R4 1 • 4 2<DWkW* 1 0 nmfc LTfcj^ 

««-fktt»« 6 o Kmm-t & wm z mm-t ittcior, an kjr 4a,i2 @MbM 
mm% 2 zmik&mwLK9:mir2>mm*mM-rftiz x t m^mmommK x o 

[0 0 9 7] 

eaiiKoBft^ktt»ft4fettBft'fbtt$C'»fc LT, 1140% (wt) ofltSfcfeigFifc 

mtfcm& t <Dm&mwL, mm t mm t <DM&mm& x vtto&fr hmztitcj?* < t 

[0 0 9 8] 

% (wt) <7)yiM7X^m (v>*?t5>*#angii) *m^tz-t>^ z.n,i'ttx.x&&Mm.mwt, 
&mmm, Rr/^^w^hm^ti^^^ < 1 1> 1 oo«t^^s ^ t & 0 

[0 0 9 9] 

t tz, ^mm<Dmit'Bmm tvx^t m ^ & t , ± tuac ( 

-r t±^##« (#^ H B H v'; a> 5 1) ^^m^m^^+'-f-tL^tL«^ 

[0100] 

om^ttv#?t^J;^^2ofb^m4bMo^^A-X^ji i fTl-^o ii w 

[0101] 

fimtz L fcfl£ifc£9Wfc«L»fc 3 0 £ i tmflJM-fb'M^ 6 0(2 tt^iftftoBMbtt* 

&mwL£tzi$^<D^fa*mmir&) -e, jK^*atra«9#x.T^ iv> 0 sfc, 
zztitzx*)^ mmm iz-mm&fcfo thx$>x^ 0 fzt%.a\ ^mmm^momimmm. 
« 1 1 k x *) , #mmm tzwummmt, -^<Dmmm.j^ • ai^a^ t a * « 

[0 10 2] 
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t LV^ 0 Z\1%K£ 19 , 2 0 0 o CmT-eOjt^m«O^^nIfgi;^^o fl£ot\ 2 0 0 
[0 10 3] 

*) -fort-?? X-rmfoi&mx-mffitD— «^b->V 3 >MLf:ifty'J =/ >#*Zl@Mb 

D-m^t^m^s i o 2 t i>m%x&& 0 

[0 10 4] 

v mmm (m 4 n mar) z&mtir&mmh? y s?x * izmh nmx& & „ 

[0 10 5] 

tittlCiot, J; i9-^^mfWl^m®^±-c^^o for, Ib^SJHblioitfl 
[0106] 

rMfkra-f&j ^L^-m'fh>"j 3>H4 1-42 ut^wtftm) ^ 

~C <fe <2> o 

[0107] 

stfb&sfc Ltit r^-r (nh 3 ) Mb. se*it& (n 2 o) rn.it, —mt&m ( 
no) mt, tz^^mfhti&o z-iih^umxii., m.<tn^\ 7^-7, — 

[0 10 8] 

*iiii©i^jtLta, ±^co-^b>'V a> (S i 0 2 ) M4 1 • 4 2±tc;tJ 
izx-ox, mo s h 7 yVT, ?(Df- hiilcfflv^ i t^-ei & 0 -f-com^iiSifm 

ifcv'J 1 nmf tzte*rti&T<DMmmxt> &V> 0 ®^0«jbi*^ 

£ "1Mb v V 3 > 1 nmfSjKcT) £ ay X \$ , V - ? mm*?Wmm$LiP* i < I* 
»x.&V^ ^Jim^—m-fbv'; 3> (S i 0 2 ) 114 1 • 4 2(2, ^<7)±i:)|v^ 

[0 1 0 9] 

liu>„ $7t, ^Ji^^^-tf^t Lxi$m.tt?-*y J ?m.W / ik*y?)i'%¥(Di\:&i®)* 

[0 110] 

ffiiE# 2004-3092047 
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%Hgk*$tr) '>'J3^^>li|p|fy'j3>«|U, WmhyyVA* (TFT) 

[0111] 

[0 112] 

mmm$& (lsd , mt-it\ y9y^^^^vm<^^^ } )<DmMmmm^mik^-^M 
mo s * ^ tiz % mm nsm'?&&o 

[0113] 
[0114] 

ikv 0 3 ^iBit^ aciot, mtEu&o&fT 3 (— m<bv v ^ >m 

[0115] 

ifc, 2^|5fiMbfe-t?{±, tMlift^ftzlSfc i ^is^ttttt 3 0 • 6 ocg 

[0 116] 

C0Trf±%v^ o 
[0 117] 

CfJjtM 1 3 

"^^mm-fb^i^^mfbMO^^T-, 3.5nm<Z>flftff£&ofcS i0 2 l« 
[0 118] 

fi\ & 1 o-ft^SfrfblgS (~ SMfcS"; 3>$h 1) £M^£t^ tliSS2^, 

mmepjn^ l&v^ i 40% (wt) <Dffimftmmz&TstLx^ ^-^^-^itmrnm^mo 

1&V\ J^^«2.22X10 2 2 JK^/cm 3 OS i O 2 II (UliHbSM a ; it^WikWk) 
4 1*ff$l. lnmCML/co 
[0 119] 

ov^\ m2(Dik¥Mltm<DMm*MJ&1r2>tzib, ZHMbvO 3 >fll4 l^j&L*:^ 
«^HtfI240% (wt) CDffigfcfcJgifcfc&ftLfcSfu *ggfe*JK68% (wt) 0*i;$5iim7M#$t 

($5j±U20. 7°C) ^^JtMU M^«2.34X10 2 2 HC^/cm 3 <D% 1 ?Hb« 
ffclU H)f^Si0 2 l4 2 ZMJ&L-fz (MS3.5nm) 0 
[0 12 0] 

±fEH 1 $.0^ 2 oMtlt (il^iO f i2«WftI«IS) ft&J 

^40% (wt) owm7fcv#m*-e^$tL7t^i <Dit^mim<Ds i o 2 k^»i-^*°t 

2 114 l«t^T, S i O 2 JR4 2 (M 2 (Dit^mtWO *J&fct ZffimMtt^ 

mmm 2004-3092047 



#M 2004-093703 



^-v: 15/ 



[0121] 

H4(i, ±m<D-&mte£&ffiwtmkMm-?ftmztit:s 102141-42 ut^m. 

ftM) OXP h;V#14HI^^L, ifcW^fcr-^^'j 3>»^S i (2 

p) ttjS^JftffiSfLfcjfeK^-K: few, i|iiOjAV^°-^^_hfBS i 0 2 14 1 • 4 2 

^jfetB^itajtm^t; x& feo-e*io £ft&<z>tf-*©M«&jKJfc*»^ ±ibs io 2 

[0 12 2] 

fcrat*#^ ->'j =3 >i«^iiii68% (wt) ©*»WBbdc*ts»w*»L^»'6-tii 

[0 12 3] 

®5{i. ±&0~«»K:J:*WBfeSMfc»igT?»;fc, lJ?3.5nmOS i 0 2 j&4 1 • 4 
2^#oMOSit^i-K©, PMAfelMtO I - V#ttH-C**o £*Ud\ M 
Osteite*- K«»iix 7X*#H^*250°CT'PMA^a^M1-- t K J: oT 
, MR^TXlV^iV^^T^-lVOlRoy-^WacaFiKti, -^ti^tilXHT 4 A 
/cm 2 iJ J: 1*2X10" 6 A/ cm 2 i: ft >} , P M A^kStu <D*ti?fil X 10" 3 A/ cm 

2 j3«fc£>*7xio~ 4 a/ cm 2 o^t^^ u ~ ? mmmmmtm^^Ltzz. t ^^lt 

[0 12 4] 

IS 6 14, ±7&<D-mmiZ J:*«BMft<kae^fe3.5nm^>R»OS i O2 14 1 • 4 
2?;#oMOS|lNt-FO, P M AJMItO C - V§ttHT?* * o i©C-V#tt 
IMTOtfcfc (#ttw^< j&**fc:h.&fc fefc, Mrl/y^f 

MAtoaSrJfei-ifctwiij, ±a«i!i^i:ML, ii H X ^ V ^ fe &5 A/ < 

[0 12 5] 

-©^Ifltlt l)|3.5nm©S i O2 14 1 • 4 2±K$*- MI3 tMLT, 
*<£>^ 7R*#ffl^4'250' > C-eM1-^ PMAMLfci fc*C, #W^^ S i Os ^co 
-7 7°mfi^M^LT, SfcKSi02jR4 1- 42 WO y 7"^^^^ - t 

S i 0 2 SS4 1 • 4 2 ©JgUPJiitL&jg&T, R+nmOftOfeM'd, JD^T, ±& 
cOPMA^tS^mWC (fctjUS 4 5 0 °C) IS^liCIgt^tCiO, MOSflt 

5tom^;#'ttc7)iS]±, # c t ^ f w x oil i v - ^ itMoni, awwffiw 

[0 12 6] 

07(4, MKvikmmmvfmtLT^ ->v=?>«i 1 *jE9Jjni*L4v>ss4 

0% (wt) <0«8Hfcfc»«fc«»LT, *"-7Xi?ifctKiIM(7)iv\ ^^2.22X1 
0 2 2 g^/c m 3 OS i O2 II (Hi W^BMkll) 4l£J3tSl. InmKlILt 
, ov^\ »2 0ft^RM^itlT, «MJ^68% (wt) 0*»flS(BMc#» 
120.7*0 CStLTS i O2 114 1 • 4 2»L/^©, ^ill^caitWi: 
S i O2 14 1 -4 2 WJSU?fcOH«*^U^4©-C**o S i 0 2 14 1 • 4 2 OMJ* 
t±*»f*MK*j-LTti«il[«ia&CiiJDL"C, 10nmJil±cOlgff^#oS i O2 JBI4 1 • 4 2 
4 3^riST? § * £ fc A*fe*4o 
[0 12 7] 

ttfiM**feft*fl£^3tafi9K:»x.*tfc, 40% (wt) ©WSb^c»«E»w*af L 

•Cfiti^ltL^f 3:5g&«£68% (wt) ^it^m7Xv« ($1*120.70 

mtE# 2004-3092047 
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[0 12 8] 

(MsIM 2 ) 

«^0^2co«^iJ^ov>-cra-r^o iS±««y'J3>l:J: 5TFT^jS 

i-^>^, *<oy- bmmm^mm<Dnmit^v n > (s i o 2 ) jii*mv^ 0 -e^-e, 

[0 12 9] 

(s i o 2 ) m^m-rh(Di)mm^h^o 

[0 13 0] 

±s38W!l 1 |W» (0 2 (a) ~H2 (f) #M) fc, ft\ mi<Dlt¥WUm<DM 
mtLX, M±cO#Mh b h vV n>Jg«r, «JEfPiD*L*^^ 40% (wt) O^K^^fSt 
KftLTT («jtt$*T) , SiOal Utmmm) 4 1 *»3 1. 1 ami:||L/; ( 
02 (c) ) o 
[0131] 

ov>T\ H2 O^at^kJBtO^JSft fc LT, ±iB& 1 Offc^BMbfll (S i 0 2 114 1) £ 
^o«±ct)#Mh h h v'; 3>i*, 91^SOffi9lftj|68% (wt) ©*»Wafe3*c»* (» 
£120.7*0 fc, IMD^L^V^SLT (Sfc&S^T) > ffv^ 2 <7)^@MbJliM ( 
S i 0 2 ) MtSttT, £rMff^25nm<DS i 0 2 14 1 -4 2 {ik^WiitWk) Z 
fc^JftLfc (EI 2 (d) ) o 
[0132] 

4rau.tr, ma<oA0% (wt) o5fm7X?M^tr^$a7t^ i oib^lMtM^s io 2 l 

©v> (n^s2.22xio 2 2 ^^/cm 3 met) , ±Mm 1 <Ditm%iu%<D s i o 2 jh4 

^mtrn**) i>&L&m<7y&\,* on* ^-^2. 34x10 2 2 B?^/cm 3 mm) , mimt^ 
mimx •? fej?v>#2o^aMkii (s i o 2 114 2) ^*$tL* 0 

[0 13 3] 

ov>-e, iOZi^ya'/I Wfc^BMtS i 0 2 JR) ±K^- Ml3©ff4*M 
Lfco ^ffl PiflOfto^--y^LT, y-Ht3t^t4ifcT, MOS 
*irr«V***jiLfc (B 2 (f) ) o 
[0 13 4] 

*Ht-W 2 tr# e» ttfcM 0 S * ^ 2/ * Ogt#f4« % v>1* ft. £ ±J&OSj£00 1 <7)i§>£- £ |wj 
[0 13 5] 

aft 1 7jc t o -c* * aa* iwc»«L N am t&t<v m.&m tr~ & & w^i^mwi, 

ZfZIXbtDM&feWL (*»*^»*'6'tr) <0»*»?>atf*Lfc^* < & 1 OOTKM^ffi 
[0136] 

SI«2ta > ±JfcO-BMfc->y 3>flu 1 • 4 2 (-fk^m-fkJR ;Si0 2 l) 

o-asts-fbaa-cffso. 3~o. 5 nmoft-fbvy x>mi~^tvtz^&mx-m^z> 

z t ^nTlgtr-^^o 

[0 13 7] 

MMM 2 tr(±M0 S 3r -v y^v^ fill >9 > vX^ (TFT) tf>$*- h 
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■fc£*.iijzmmm%tm& dsn ^mmm^^^* (ccd) ^m^^v^ 

[0 13 8] 

* fc, M&m 2 "CWU LT#|t H B H -> V 3 >»«JfV*T, MO S * 

l±^a H B fv 0 n >\ CG'>'Ja> (jftft&fttt^S' U a J: otll f5^y^^ ( 

TFT) S:fJjEt'6#^lCfeafflT*S*o 2 & , 2 0 0mTT-(D{M 

fbJBI© # s "S f B -e * Z> tz £> „ 7 V * v y ;v & -f * 7° V -f o Mii £ is tt & T F T co 
1 0® KfUffl**- Sit 5&*t? § & o 
[0 13 9] 

, *fmfflBi xfm £ ttfc ziBft-ffc v y a > JE * tz it i o± &c c V D fe-c^jsK $ fitz s i o 

>^m*frfez*£?z&mwk<D-ftifr%m^2>Mo s >5>^^^, ^e^i-e^i 
&*&«3Mtiiis& (lsi) *mw*£-fr7v*'f * (ccd) iJfTO^ffti^ipg 

[0 14 0] 

£ fc £ njfg-e^^o 

[0141] 

(2) HEEEPMc 

mjEepim&ti, y- h m-ffcn 4 ^Mt^ittist 2 ( 4 tz\t^m^ *> y 3 > 5 1 

[0142] 

WJEMiiSfi, in 1 0 c^fgiT-tf^ :w s t^ 0 la 1 0 1±. mi±Wiin& 

^ilfflco-> y 3 >s« 1 1 *mm 1 2 fto®Hfcf»$c 1 3 £»L;fc3|*|g-c, -> y 3 

fill 1 W8U*gMSeLT\ y'J^/Wl 1 tMil 2 ftKlfcfi Lfc^j-|Sim^ 1 5 
[0143] 

5 k mj± * mu l . ^mm* 2 a^mt^ r -c & n «\ t^i« 2 k mj± * epira 
* , t^ist 2 isM n ^> % h m^tm 4 $ ti& o 

[0 14 4] 

12 ( b ) coXfl-^^Ji L /iM^S^ 2 ( v y 3 >^ 11)*, M^T? 5 'J > 

(^#) Lfcft, y'javiti i*, mi o^m^-mmm 2 ft KmtzLtz, &m 
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xmuxmi ofrfMm-f&o - -T-tt, l«$a-c, iiTOi^;Hmol./i)^ 
«7jt?#?l££ffl^-C, ®2 (c) (d) ©i^l:, #MJIr>V 3^5 1±^J#$^1 0 n 
m^-MMbv'; ^ >Jlil4 1 • 4 2 ^±^7— K&jRLfco iitli, ^jM*^ 2 

mEE£P#P £ J: *K V - X «^ 6 • KW >«S 7 , #fe H B H -> V 3 > 5 ICt 'EEtT^Pil $ 

[0 14 5] 

^«#ri*#x. <b ft* «£ 9 ^SSES, ^!lx.{f±|S»JiM2 CLftKWBEfi^fcfrlfijm 
tiOW^ ±IBIM51M2 Offi^iEm&O^l OsKA'hOlEH (fiv^-e 1 0 0V*i 
) TSjgU ±KSfl(fBfeifcK 1 *fr(ml./l)<DffiWtfc&%LV>1£i&-?&W;M 5-20 VO$M 

y ttzity V JJ frifi^ #l£ H H a y'J3>5 1 mM &~3 ! £ & I; tLT^ozM v >; a > jR 4 1 
[0146] 

ift Jl J"Ja>5 1 SEffi KPJ* L fcSMfc® \z X 19 #g H B a y'j3/5 1 git' WtZIlMfc 5/ V a 
^ ^t^^^«J±*epi)Pl-SO^J; v^ 0 ittl±, #|tH H H'>0 3>5 liltWZifty'Jn 

[0 14 7] 

ftfcj: l9Mff$j2 0 0 nmCtttSitfMU; (IT, 

Allfe^it^) o *4S, ^-Mltli, A 1 WEKRjgSiUS < „ Mi 

I? <5> o 

[0 14 8] 

Bi 2 ( e ) <d£ok^ r~vmmtzwiW:<vm£^^?--ys?Lx, y- y 

[0149] 

m&K, P-CVDfti:iot, Ifty'J^yfi^im ^©ify'jn/li{; 

7 4 y f - > J: «9 P^*1-S CI -etll 9 U SH h7> * 1 £ Liz (HI 

2 (f) ) o ^©iMatlilLftllfyyyX^ii, MOS f7>y7^t^4 0 
[0 15 0] 

9 K LTfBIL/cMO S >5>yy;^0#ti:ov^pj!tl,o 

[0151] 

HI 1 f±, mEEOTPfe-e#7^M0 S h7>^^(7)il$i (C) tepip«j± (V) t 

^y^>^#i 7) ? #^tLTV^ 0 

[0 15 2] 

if^ iiOMOS^ft^y^li, EI 1 1 ©C - V#1407>?> & «£ -9 t> T ;-y" 
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[0 15 3] 

«u T>^-T7Kt^Mk7tc*7Xt^^^#^ ^WLtmmtvm&mm, itk, 

v >; 3 > 5 mm (#^ H B H -> u 3 > 5 it -m^ -> u 3 >m 4 2 1 oims) < 
>r t -bmm £ ft & 0 

[0154] 

1 ^coensnmEft lt^ ±^0=. ®Hfcv'j n^jgu 1 • 4 2 <Dfm^UMx&z> 0 

[0 15 5] 

itII6 8% (wt) m± (*i#r«m±) o*it&2fci#i£-ew\ ->';3vcjitt« 
SHfcW&a&TSa^ »a^«2^oepJnHEEft Lt?fe, J^-ft—M-ftv 1 ; 3>14 1 
• 4 2^J&£;Tl& 0 -fit, £05gm7jtM-?{i, Mr&ft^l 2 0. 7 °C (v>frt9>£ 
*»ilJKJ^±) Cftot, 5gmt7jci:^*^MHft 0> Zomfc&ZVmH (irfj:^^ 
te^tl^timmtf-fcKK *), 3>I4 1 • 4 2<7>^Scof&IJ«^BfF B 11= 

[0 15 6] 

it, #l£tflr>0 3751 <7)OT) Cliftv'J 3J >H4 1 • 4 2 ^ 

o - 2 liltl^t Jit^-ClJo L U ^ttS^K 2 

HffiMlmLT, riftv'J3>l4 1 • 4 2«n:tl:J:ot, I|{l;y'J3 7 

14 1 • 42 <Dtkj&mm*M$>2> - t^ti & Q 

[0 15 7] 

£ £ „ ±iBom'fbtt^^ * tz t± <o >f x % , <7>mitt»?t * tz 
m\ *mnMn xm ^ tzmm t?Kto *s ri^t/ ■? * * *#«m, w t tk t o m 
&®xibz ^mmm, & x v^Mm.mm <D#mu&wx%> %> ^mmmmm^w^ % m 

KWMxtb&o ztLh<D&mm&%si$. ^mmmR2^(Dmm^m< xi> (tmms. 
tfnux&oxk) , mkmMj8.xn% <bmc#£>tL&z:®^^bv , ; 3>i4 1 • 4 2014 

Mi) t ^1rtii)&fcX$>2>o 
[0158] 

M^%-e*>^ - t Hffit L < > 7Xt^#^?l^%-e^^ £ fc**J: L < > 7kb<D&ffi 

S »± (?)^:#: ^ , t^ffl $ & i i: 3&*W «H Lv^„ 
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[0 15 9] 

s tt -e ©sett * i 1 1 irffi-c* * o * is n - <*>»£\ mv&feWL t tz \t 

[0 16 0] 

*S £ J: 19 , V n y 5 1 ^MK, # 1 0-»-ffc-> V a >R (H§ 1 oft^SKb 

jk) 4 1 wt^ii igt # i <D~m^y y 3 >ui4 1 n, ^iftauiioMf 

2 <D~m.it v V a >Jg& (H 2 O-fb^Bft-ffcR) 4 2 ^Mt^» 2Igfc^U ±IB* 1 

x®i3 x z/±.mn 2 igo^a: < t ^-^xfi^ ±fB<&mjE6iinfefc j: &gHb«j& 

XH v'J a>*K^*JES:epinU^«n?, ±|B9MIStt»« * « * 

tin 2 igo^ 4 < t & -^ox@ * , mmep^n& cii m^m^x® £ ± o t^t ? 
^ t -e § * o 

[0161] 

ftfc>*>, -m-fbv"; 3>14 1 • 4 2 OjR®*[pl±-e§. U -^^»fE^^co{S:V^ n n „K(7) 
-@JHtvy 3>I4 1-42 Sr^TiSo tot, Wx.lf, "ifty'J 3>M&^- h 

&fc#>, ii^O^MJ; *9 &?»fb (iiifitnm^T) **nTil"e*S 0 
[0 16 2] 

fflEt ^ i l ©rifty 'J n >i 4 l ^Mt- 1 ^ o tit, $2is-eii, liigt- 

j&*ffcM**-&£ t cox^bvy 3 vjgH 2^j££*i£ 0 oft), *7-* 

^tHSv^^SFfl^fS l oxgMbvy 3 >iih HUt^ot, *2wrilfr>'j3> 
I4 2«MJ£^ M-^^fi-^o £tUC J: *9, J: (9 -*iSia5C«0X®HfcS' U 3 >H4 
1-42 tfJjE-Cl4, 
[0163] 

ft£, $Hg*J:U f «2ISIi, 1&M (»S L<li*»»flE*St) fc> ifciftft (0 
i L < (ttillfili) ^2 tl^lftttitJ ^li-eo^^ifLt, $ 1 £ J: 

ttz, &mmfrbfcmm^&%imzwtm*±ft2 j £&zti>-c%2> 0 tztk.^, &mmm 
. «t u t» utp-r £ ^ t a*irtg t & & o 

[0 16 4] 

mJ±epMi"ci4, y'J3>Ifti l^<£>«JEepi|]l±, **LfcJ;oT, y'javitl 1 

^1-^>o «M«2 (wSjE^epjjn-f^ £ fc i ij , »tR*f»o^baT?**o~ ^oh 

" ft if W SkW * y £ tz It 9 v fs #-M H H H y'Jn>5 1 ic® 5 1 % b ttT, 

BMb-> y 3>i4 i (Dj&mk %> > -«fty y 3 >ih 1 ^*iilt, #^ h h h -> y 3 > 5 
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[0 16 5] 

tSifc & Xrtfe-e-*)^o dtUcJ: *K -®?>fb-> V 3 >1I4 1 • 4 2 fi, fiffcv V 
[0 16 6] 

KJEEPinfe-e^, ilorKjfcy'J 3> (S i0 2 ) 14 1±£, 
t> MOS b y y-JX^(D^~ bmBWk4: t LTfflC|v^^t#T"iS 0 -e^^ii 

Iit2I) I:fit^rtfty'j3yl4 1 • 4 2 ti, MxJfl n m £ £ (if^T© 
[0 16 7] 

-ti«tU *«5f^^-gMbv V n > (S i 0 2 ) 14 1 • 4 2 5±, iMJf-C&S 
t'^^o -T&M. M O S > 7 > y ^ ^ <7)f - f Ifef 1 4 o Zblz, ±m~M 

mmfcm<z>fr"?%<. **ifi^sfty'j3>i4 1 -4 2^ %3he#]ik£«jil 

[0 16 8] 

ttz, mmmm^it, ~mit^v 3>i4 1 • 4 2 £^j&-t&fc*6<«Msji^Kt 

Ltf^y^yiti l^fflv>tMOS^t^y^^Ilt*iT-pJLf^ 5 \ _bfB 
9 (TFT) ^Mt^i^iaiffit-|^o 

[0 16 9] 

^iilltli, ^-^Zijty'J3yl4 1 • 4 2 ttS fcafc, ±|B« 

2 ^#g B H H y'J3>5 1 (#S#Jf 5 ) ii. ¥M^^P1 bih&c\t%<, 3 

[0170] 

(TFT) ©y--^ll«tS*^ iOfI-ifty'J3>l*^^|i 
iiZtfty'J 3^l0^r H 1t:tfty'J a ^^II^tV^^^t^ £ Ofi, ^®?flf£<^% 

(lsi) ^m#^T-v-?^ * (ccd) & if-e, #it H B H v v >m»f4& ^ ^leia^ 

[0171] 
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* ft , #§n» n t? f± , waamm &m tit, jp-m & *> y = > o -> y a > m *■ ^ v > t 

•>'J3>^ Wi# H B H f?-> 'J3>, CGy'j3> G£« H H H U a » > Jfcffc*> y a 
> % ->V a:/ • m-^A^ftilfy^^^ (TFT) *3^Jfi-r*»#tK> % + 

[0 17 2] 
[0173] 

[0174] 
[0 17 5] 

x&& 0 

[0 17 6] 

iil^ ftS^ISftCJ: «5 S imEKS i 0 2 JUSr^i"**^, S i 2fctK^O*JEEBl 
iDteJ:»K S i mffiMffifrb S i O 2 IK^ S i + 4 ty%m< o fit, Si*K*»e>(| 
ULfzS i + >f Si&LfcS i O2 m*P*MMVxmW)1r Z Z t K £ «K ML*: 

S iNty^rS i0 2 Mi:i<o Lt, S i O2 KOT^S i + 
iot, S i O2 MStMKS i 0 2 JRSr^i-*o HMEBMfcSc-CWU S i O2 1 

coj&Sii, S i 0 2 R*I-ei6£J 0 "T MSfefb-Cli. S i 0 2 IIOT^S i + 

-f * Sri* < £ fc J: o Si0 2 * „ 

[0 17 7] 

ztiKML, *&m<omuto<oT&fitf5m &P&wtfsm x\t, mttinm^mu&mm. 
t tz ti ^<d%®. mmm±mm * tz n *<o%m ^v^itt, #u £ «\ s i k s 
i 02 mz : &$Lir&m&, s i ^m^(Dms.mm * ij, m<bt»?w^sira*^> 
(o~) ^ttii 1 ^ i^offittt (bmmd ^\ s i^M^^i-^> 0 i^ittiii 

, Si0 2 /S iafcfctf>IMSfc*MttU iO^ffltJ, S ilfcfcfcfiasSLTS i 0 2 181* 3£ 
)Sf4o i^i^C, #5£)£:£?£-eWu S i &U^comJ±WUUK X *) % S i 3&&*W ( 

s i«^s i 02 it©#ffi) o" ^ty^iin^^i^ifti^iv^v^c 

S i O 2 WkCDMmk, ±%ZWtf\M<D 4 *>t?zl±7~J% S i MOT ( S 

i&fat S i 0 2 HtO#®) OS i iBft-fb-TSifcCJ: *K S i 0 2 «l*3gJft-r*o o 

1 •> > S i O 2 llO^Sii^ S i 0 2 MWef2% < ^ S i ( S i &g.b S i 0 

2 -e^^^o -r^*3*>> ^^fe-eji, s i&mzm (s iitts i o 
iifits i 02 ifcoM) x\ mfoKfc&mz&o 

[0 17 8] 
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f b^BMbBliWJS $ v> < o o $ >k S i « ~m.it v Unvlt^ #M (i 

ft T? tt , &0 * JMSWtt *%2>Z.t Wt* i S o 
[0179] 

tifcttU *J&ft;frifc-Ctt, (¥S#Mb^@3Hb]JI£:0#®) T% >fb^SMbM 

[0 18 0] 

ffi^b^mibK£M;1-& - £ * c 

[0181] 
[0 18 2] 

[0183] 
[0 18 4] 

matm 3 ) 

-SHbvO 3>14 1 • 4 2 Sr^jSL^WSr^-To 
[0 18 5] 

Jfc$£Sto*ift 1 0 Ocm-C, M^fi (10 0) Wnlv'jny^x-^^ ^ORCAft 
(2 5°C) "C, ftflPl*^ (mol./l) Wit (HNOs ) 7jcv# tt'ft^Lt, MlRl 

isi 5«e^#ngi©H(^ 5~2 o vottH-cBsraeowati 4^^mffi^ep^L 

"C, ^x-^iI(;-ift>"J3> (S i 0 2 ) 114 1 • 4 2*ijSU, 
[0186] 

SI 2(4, EPJn«EE*^9^-^fc L-C. #LSEl#P9 (530 fc S i 0 2 K4 1 • 4 2 £>JH 
m (nm) S i 0 2 14 1 • 4 2 Oj£ftKff-BHB#teH"?*So 

fJ±^5V<7)t^t:tt, MNfFI^LT, S i O2 KojftJJC**Jji[Wj»«t»ci)|JnLT* U 
, S i O2 Ml 5©iSl±, m<ba-tr^>^0 _ ^OH" * ifOSK 

^145^*^1:14, 461fe#3*Ka:oTv»*kBiC)P>^So f Lt, eMnmj±7& s 1 0 V <£> 
»£-fcl{4, ftiSiriWLtS i0 2 !41 • 4 2j¥^Ef^^±it)DLT^^, 

Ofe-Y feli7^*^S i O2 /s i#M (~IMr>V 3>^4 1 • 4 2 £#• 

*tS->U3>5 1 k©#M) ^^S&WmSft&te*. *OMT?<DBMbRJ£5&«*8« 
|C4omU?)W, £/~U ^OV^tL^^k, S i O2 114 2«Mli, S 
i0 2 /Si #W (^ISh h h v 0 3 y 5 1 OT) -coSMb-RJEc? til> <b«ibll-e^ & 0 
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[0 18 7] 

i • a 2m-tmr%t<Dmmm%\%&M%fct£&fztb, ^tom^zmiJuLx, ij*2o~3o 

nm<75S i 0 2 HI 4 1 • 4 2 WfSit fc+fl-fcTW?** o 
[0 18 8] 

HI 1 3 14, ±ffiS i 0 2 14 1 • 4 2±ClS0.3mmO7JV5 ^>)Alg M 
S3) H^bt, Al/S i0 2 /Si (100) il©ilb7Vv^^ (MOS^ 
^:*-K ) tU, ±iaep*P«JE5V, 6 0^ (&SB#W) T"#£S i 0 

jlOft^CMOS/'ft-KCiililE-IE (I-V) ittST^So ^cofcicos 

1 O2 14 1 • 4 2 0j?:£i4, S i 0 2 14 1 • 4 2 9 fc-E5£ LT , m% 
^F*-SEE (C-V) fe^J: Oaijet?tfci%, ^6.1nmt$,of: 0 $iz, ±ES i O 

2 14 1 • 4 2±^y- h*tt[H4 V^iO f -4 VO#*JBE*epJnLfclRO';-^*«lEaf 

^tl-PtU 8X10" 8 A/cm 2 , 9X10" 9 A/cm 2 t^^ ^"«J& 
LfcS i O2 14 1 • 4 2T?*Sfc&ft|lb1% Jrhfc^f&vMtf^o/^o 
[0 18 9] 

ill 1 4 is, epftimj±5 v, 10V, 1 5 V43 4t>*2 o voftiwe^Lfcs i o 2 

ICov^-C, ^-OS i O2 lPfOtf5!iK«:5MV/cmt:K3£L7t^»lllh7>^ 
^w;-^llfStS i O2 ifi:088«*?>Ai:rny FL^SIt^^„ 

mmLtzir^x'Dmmmtmx^ ^<Dv~^m : mmm±i xi o - 7 a/ cm 2 eit-c* 

[0 19 0] 

Ell 5(4, O.Ol^JKDftffiatBfc (HC 1 0 4 ) 7Kv#fW^tMS«2 K10'VO«JES: 
lO^WfllJP'fSifc^i-oT^^LfeS i 0 2 14 1 • 4 2 ^ollfy^y^^Wl 
- V#ttm*3 ±U f C-ViftteB|-C*&o ±IBS i O2 114 1 • 4 2±©y- MIC 3 V 

43 xv 1 - 3 vco^-mffi^ensnL^i^coo -ett-rtu 7x1 o - 8 a/c 

m 2 , 8X10" 9 ~8X10" 8 A/ cm 2 "C* 0 , C-V#ttttt(il?0.9V©t:^ 
f I/y^Wtt^o Xl*t^^^ (XP S : X-ray photoelectron spectrum) 
fflSfe* itfC- V#tt^^^46fcS i0 2 lfff4, 8.5nm (XPS) Si^.Tnin (C 
-V) T?*ofc 0 
[0191] 

JgJLtttHNOs 7.MMXJ4HC 1 4 ^tfttf-C^JftLfcS i 0 2 14 1 • 4 2 

;^o^a*jfe$*v>^coj(g*-e*So s i o 2 14 1 • 4 zi&w&ks ztizmmtp 

•CSyfflsS (post-oxidation anneal ing-J^T, POAjQliv^) ilt^fciciot, 
[0 19 2] 

HI 6*3*0*811 7(4, ±m<D0.01^^<DM^.^m (HC104 ) tKW^-c^M 
WL2 fclOV<0*JE*lO#W^M**£fcfc*oTJ&Jtf&L;fcS i O2 14 1 • 4 2 (El 1 5 
O) M*^200 o C-e307>F H 1(7)in^ ; C4^ P 0 A^abfc^, T;V5--7Am 
LfcJWJI F7>yX^I- V#14HI43 4 C - V#ttH"e* So i tuz 4 & £ 

, ±iss i o 2 14 1 -4 2±<nr- nsc4 V&X&-4: v©#«jEE*epimu^BRw 

'J-^llfSli, -C-tt-rtt, 1-8X10" 8 A/cm 2 , 1-8X1 0~ 9 A/ cm 
2 -C^i9, itfJfSyUkS (POAM) Oft-SMir 1/5 ~ 1/1 OfBftfc&tefrL 

fco C-V#tt-e^, t^rVy^M.4Vggi:, i^^MM (POAfei) t? 

[0193] 

IK, y - V ^ftft-WRW. (FT — I R) ^^^h;v^e>, 200t-e®M(:ioT 
S i 0 2 14 1 -4 2»t»o*^©JKi!i3&*B*5>*L % ^©i^^, ±^^m^,#140[fi] 
±14 h 9 ^ ?m®. t Lti < 7jC^omHC 4 £ & CO t M, h o 
[0 19 4] 

XPSj«^l9**fcS i 0 2 lcOff^(48.5nm-C\ #t&9ftT C - 
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VWt£j&»&:fci&fc*L* S i 0 2 JKoff^fi, 7.6nm-C\ it&StfTJ: «3 ^ N LJUiJB LTtflttc 
£*U4, ±|5illi: J:**^offiWT|ll«J*S3&«e«L?ti t CSi bfrhtLZ 
o C-VfttiJi^XPSi^^^fcS i O2 14 1 • 4 2 OifcffWfc 

aM&stfrfc-ctfctfc-f at, 4.9 (^Jifr) *j«t^4.4 («ta«) tit^ii, ztn*, m 

WMKm%^Kmi§i<D±Z%:H2 0 (*5^F) * O H -f 4- XD^T'Jfclf < , & 

ItC tt H 2 O LTJtlf *Sp3&*<S» L/citCU^i^Wo 
[0195] 

Ull 8iiETHl 914, l-t/U^lltBfc (HNOs ) mm]±20VX-ftmLtz 
S i O2 Ml 5 KMLXy mm^600°CXl}U®<<MmLtz<Dlb, ^aCMOS^Mt- K* 

iiL-c#^c- v#ttni3«tcj f i - v#ttm^ab^o £*ui.t&^ c-v^tttf^t 
^fi'^iiM m>£ < 4D, ffc, 1 - v#ttx% M^oensn«jEiov^ i^-io 

Vt? COU -^m»Jgli> I5J1X1 0~ 5 K/ cm 2 iSi^lXl 0~ 6 A/ cm 2 
•Cfcofco tiWt-ewiJIItaotS i 0 2 JH4 1 • 4 2 *©H 2 Oiii^ti^ 
#\ OHW ^■>li500 , C'C5fl:v>fc8fe^*Lftv* o L/^ot, 600"Ct?<7)M^a^ j; 4 ^ 

[0196] 

— OH^t^it 7X*#H^4>200°C-eoP 0 AM, *^v^i^'-MgfM 
Of^S (post-metallization anneal ing-J2lT\ PMA&ItV^) "Clir* $ tL<2> £ i: 

[0197] 
[0 19 8] 

ft±oi9i:, BMfcIfl3&jft:ES (mmepijnfe, 2«»B*ftft) t\±> ®L*gm& 

[0 19 9] 

[0200] 

glcioTMU iWUot, tt^mikm*J&]&VX^2>tzt!>^ Wilt 2 0 0°cm 
X.f4\ 79X?-y * I *''JxfV>7l'7^ V- h (PET) ) 7* ^ V 

[0 2 0 1 ] 

ii-e, r?&ta-®Ht«J fcHU if^if (o 2 ) &cjt^-c, floats fcjgc L^-fv> 
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~) s ®IMb%-f^-> UwN'-t + y-f*>;02") ^ ^V^fctJ-f *> (o 3 ) 
, ^HMfeBK^ (OH-) , ^/m Kn*i"f (OOH-) „ tL o 7 # ;v £ 

[0 2 0 2] 

< & 1 oo«f»u i ft Lv\ fit, Btffcte* 

[0 2 0 3] 
[0 2 0 4] 

[ 0 2 0 5] 
[0 2 0 6] 

Lf ^ X "7° V , 75'7f /^VtV 7>-fi"i-b }£<0%MT<< 7s-fV4 1:1115 i t 
[0 2 0 7] 
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a*-c£fcv\, hiMi^ TO-^m«T-*^ 0 

[0 2 0 8] 

[0 2 0 9] 

fc § £ o 
[0210] 

-t%t>*>* a#> TFTf(0h7>y^^«tI (®lx.l£\ hSMtlg) fi, CV 
[0211] 

[0 2 12] 

ffiX$>Z>o 
[0 2 13] 

[0 2 14] 

[^Hio^JfflpXfgtt] 
[0 2 15] 

#»H3fc:J:*LW:, «ilf, 2 0 0 °cmT<75fg:^-tria n °nKO^- h @MbSI^O<b«^M 
y/*5it ^5^f7^;#'Jxfl/>fl/7^l/-h (PET) ) *mir 

wmmm k & ^xmm-rz t 1 &x~ # ^ o 

[H1M<7)W^I^0J] 
[0 2 16] 

[mi] *shb hm <d -fm o*ith9>^^owf®Ht?**o 
[02] in i h 9 > ^sE&iJgfcjgvtwfmm-^&So 

[HI 3] 2 SPf ijb i: J; o t II L t II f 9 > y ^ 1 (C) -WE (V) W 
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[04] 2&»BMfcKJ:oT»ftLfcf!t)gth 9 bBMbll (S i 

0 2 K) ©XPSX^^h^tttB^So 

[0 5] 2«K»fbfc±oT«itL;fc$*- MKbflgfc LTS i Oa HUfctfoJifll > 9 
>y^^I - V#tt0-C& & o 

[@6] 2 KWBMfcfc J: ^> f *it b^*JR b7>^^^C - VifctelSt?* £ 0 
[07] 2 KWraMbK * ^ T ^ L fc*BI b?>^^©«C- VWt^l. 0 
[08] 2&®mWz£-oXWk&LtzWmh { 7>i?X?K&tf&i'-- hWtftWk (Si 

[0 9 ] 2 wtmmt&K&m ^tzmi&mw<D±^mmm'ffim^& & 0 

[010] ^mM<Dmm^-^mK%^mj±wm^^itmLtzmm^m<^±mum!$c 

[011] «JEQ]Jnfe^J:oT»3tLfe»]Kh9>^^^^*ttS§* (C) tuff 
(V) iWSI#^f/?7t*Jo 

[0 12] «JEfllJnte^J:o-r«jtU}tatKh 9>y^^t45»t*^- hBMfcl* (S 
i O2 1) raStBtr^«|#^/7t^7 7-eab^o 

[01 3] m,mmnm~£<>^wk&Lfcwmh7yvx*K&v&w&tmi±t<Dm 
[0i4] mE.mmi~£^rm&LtzBmv9> : yx?Ki5if2>v~-?mm^mt 

S i 0 2 MJ¥ fc coffiM 4r^"t ^57T^I>o 

[01 5] «ffiRllnifet-J:o"C»3IL^:»Kh9^^^^t:*^S*«fc*ffifc©M 
[016] 015 OffJR h 9 > * fcislt&y- h WtitWk % 200V -dmf&t&M&W. 

[01 7] 01 6<t)si> ^yj^^izisif^^-mtm&tom^^^irv^y^^ 
[018] 015 omm ^ 9 > 9 <dv~ ymiu%*6oovx~mm?&mkm.m%: : ifz 

[0 19] 0 1 8<D»JKh ?> ;i JX9\zt5V&mMtnE.k<DWfa*:&'ty?7~?1b 
[020] *H^i(?)-f lot 1 b 7 ^ W@-e* So 

[0 2 17] 

1, 1' nmvvyvx* 
2 WLf&mmm (mm 

io, ii'>'j3 y&u mmizit^mimzifmir^^mm 
1 3 mmmm (mwstitm^tfWt^mno 
3 0 i&mmmt'm&m 
6 0 mWkmmit'imw. 
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[H4] 
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i i I I I i I I I II I i I I I 1 1 1 1 L 
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IH5] 



[06] 



10" 



3 10- 4 

| 10- 

I 

a io- 8 
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with PMA at 250 U 
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[13 7] 
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[HI 1 2] 
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[013] 



n-S i (1 00) 10-20Wcm 
cathode oxidation 
1M HN03, 5V, 60min 
. 7 Tox = 6. 07 nm (G-V) 

10 7 r 1 




WJEE (V) 
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[HI 4] 



o 

3 

m 



9 10" 8 
8 10' 8 
7 10" 8 
6 10" 8 
5 10" 8 
4 10' 8 
3 10" 8 
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m 1 5] 



n-Si (100) 10-20 Q cm 
Anod i zat i on 
0.01M HCI04 10V, 10min 
Tox = 8. 50 nm(XPS) 
6.68 nm(C-V) 
600i " 
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[H 1 6] 

n-Si (100)10-20 Q cm 
Anodization 
0.01M HCI04 10V, 10min 
Tox = 8.50 nm(XPS) 




mm (v) 
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m 1 7] 



600 
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[HI 8] 

n-Si (1 00)1 0-20 Q cm 

Anod i zat i on 
1M HN03, 20V, 60min 
N2 anneal 6OO0C, 60min 
Tox = 9. 7-10.4 nm(C-V) 
11.2 nm (El I ipso) 
400, 




SBE(V) 
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1M HN03 20V 60m in 
N2 anneal, 600G 60min 
9.7 nm 
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K&KI9] H2 
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